Europaisches Patentamt 

® ^||| European Patent Office ® Publication number: 0 255 811 

Office europeen des brevets 



A1 



@ EUROPEAN PATENT APPLICATION 



(3) Application number: 87830291.8 @ Int. CI. 4 : B 60 J 1/17 

~ E 05 F 11/38 

@ Dale of filing: 29.07.87 



@ Priority: 07.08.86 IT 6764086 

@ Date of publication of application: 
10.02.88 Bulletin 88/06 

@ Designated Contracting States: DE ES FR GB SE 



® Applicant: FlATAUTOS.pA 
Corso Giovanni Agnelli 200 
M0135 Torino (IT) 

@ Inventor: Trebbi, Giorgio 
ViaVerdinaa 

1-1 0025 Pino Torinese Torino (IT) 

@ Representative: Bosotti, Luciano et al 

c/o Jacobaccl-Casetta & Peranl S.p.A. Via Alfieri, 17 
1-10121 Torino (IT) 



@ Vehicle door with sliding window. 

(57) In a motor vehicle door of the so-called "open" type, the 
sliding window (6) is constituted by a single unit having a runner 
(9) cooperating with a fixed or telescopically-extendible guide 
rail (8) which can extend from the upper edge (5) of the body of 
the door (2). The guide rail (8) supports the window (6) in an 
intermediate position between the two vertical end sides of the 
door. 
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Figures I and 4) and a lowered position (illustrated in 
broken outline in Figure I and in full outline in Figure 
6). 

The term "open" is intended to indicate the fact 
that the door I differs from most doors currently 
used in motor vehicles in that it does not have an 
arcuate structure (arch) projecting upwardly from 
the end edges 2, 4 of the body 2 and defining, 
together with the upper edge 5, the space outside 
the body 2 in which the window 6 moves. In other 
words, in the door according to the invention, the 
part projecting above the upper side 5 is constituted 
essentially by the window 6 alone. 

One salient characteristic of the door according to 
the invention is the tact that the window 6 is 
constituted by a single unit, that is to say, by a single 
piece of glass or, at most, different parts connected 
together so as to constitute a single body. In other 
words, there is not, as in some prior art solutions, 
one part of the window which is movable vertically 
relative to the body of the door and one part which is 
not movable. 

In Figures I and 2, a guide structure (rail), 
indicated 8, is provided to support the window 6 and 
guide it during its sliding movement between its 
lowered and raised positions. This movement is 
driven by a window raising device of known type, not 
illustrated in the drawings. 

The guide structure or rail 8 is mounted on the 
body 5 so as to be approximately in line with the 
inner surface of the window 6, that is, the surface of 
the window which, in the normal position of use, 
faces inwardly of the passenger compartment. 

The rail 8 is also mounted in a position intermedi- 
ate the verticaJ end edges 3 and 4 of the door. In 
other words, the rail 8 acts on the window 6, guiding 
its movement, in an approximately barycentric 
position relative to the window 6 itself. 

In the embodiment of Figure 2, the rail 8 is 
constituted essentially by a Oprofiled element which 
is fixed at its lower end to the body 2 of the door I 
and opens towards the window 6. The rail 8 defines 
within it a longitudinal sliding seat for a runner 9 
constituted by a sort of button inserted in a 
corresponding aperture provided in the window 6. 
Seals 10 of low-friction material, for example flocked 
strips, are applied to the face of the rail 8 facing the 
window 6 so as to facilitate the sliding of the window 
and avoid accidental scoring of the inner surface of 
the window 6. 

As a result of the movement of the window 6 
between the raised position and the lowered 
position, the runner or button 9 slides within the 
profiled element 8 which thus guides the movement 
of the window, preventing it from pivoting relative to 
the body 2 and breaking. 

More particularly, as best seen in the side 
elevational view of Figure I. the button 9 is mounted 
at a certain distance from the upper edge (indicated 
II) of the window. Consequently, the length of the 
profiled element 8 constituting the guide rail for the 
window (its length in the direction of movement of 
the window 6) may be chosen to be smaller than the 
height of the part of the window 6 which projects 
above the edge 5 of the body 2 when the window 6 



itself is in its fully raised position. 

Thus, the upper part of the window 6, that is, the 
part adjacent the edge II (when the window 6 is in its 
fully raised position), is entirely free so as to permit 
5 observation from the motor vehicle. The solid angle 
of view of the driver and the passengers is thus 
increased. 

In the embodiment referred to in Figure 2, the 
profiled element (rail) 8 is mounted in a fixed position 

10 relative to the body 2. 

Consequently, when the window 6 is lowered to 
the position illustrated in broken outline in Figure I, 
the profiled element 8 continues to project upwardly 
from the upper edge 5 of the body 2 of the vehicle. 

15 The variant of the invention referred to in Figures 3 
to 6 relates to a solution in which the rail which 
guides the window 6 is, so to speak, retractable 
within the body of the door 2 and is thus able to 
follow the lowering and raising movements of the 

20 window 6 itself. 

In this embodiment, the rail (here indicated 12) in 
which the runner or button 9 moves is itself slidabie 
on a further guide or rail I3 mounted in a fixed 
position within the body 2. 

25 For example, the movable rail 12 and the fixed 
guide rail 13 in which it slides may be coupled 
together telescopically. 

The rail 12 has a length (in the direction of sliding of 
the window 6) about equal to the distance between 

30 the runner or button 9 and the upper edge 5 of the 
body of the door 2 in the fully raised position of the 
window 6, increased by a height or foot (indicated^ 
in Figure 4) corresponding effectively to the minP 
mum height necessary for a coupling between the 

35 rail 12 and the fixed guide 13 such as to be able to 
support the window 6 laterally, resisting pivoting 
forces resulting from the static and dynamic forces 
which act on the window 6 during use. 
The fixed guide 13 has .an overall length about 

40 equal to the length of the rail 12 which slides within it. 
In the embodiment referred to in Figures 3 to 6, 
the rail 12 has end walls, an upper one 14 and a lower 
one 15, for forming respective abutment surfaces for 
the runner or button 9 and for a further runner or 

45 button 16 also fixed to the window 6 in correspond- 
ence with its lower edge projecting into the body 2. 
In practice, the runner 16 may be made in the form of 
a sort of bracket which supports the window 6 
adjacent its lower edge. 

50 In each case, the position of assembly of the 
runners 9 and 16 and the overall length of the rail 12 
(that is, the distance between the end walls 14 and 15) 
is selected so that the distance between the 
runners 9 and 16 is less than the distance between 

55 the end walls 14 and 15. 

When the window 6 is in its fully raised position 
(Figure 4), the runner or button 9 which is in the 
upper position bears against the upper end wall 14 of 
the rail 12, keeping it in the position of maximum 

60 upward extension from the fixed part 13 mounted in 
the body 2 of the door. 

When the window 6 is lowered (Figure 5), the 
runners 9 and 16 are also lowered and carry with 
them the rail 12 which is thus returned downwardly, 

65 that is, into the fixed guide 13 and the body of the 
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Z ?Jt». * part,cular| y- even ^n the sliding of 
WnH I T** 9raWty relative t0 the «»d 9uide 13 is 
hindered by friction the lower runner 16 which is 

mo! IK."?' a9ainSt the ,ower end wa " 5 of *e 

the ra» (2 enSUre the d0Wnward mov ement of 5 

When the window 6 has been fully lowered (Figure 
SL«h J 2 t^P'etely °r almost completely 
housed wrthin the body of the door 2 so as to 

SSOT disa 9 reeable effect which could result 10 
from the presence of a rail standing proud of the 
upper edge 5 of the body of the door 4 when the 
window 6 is completely lowered. 

During the raising of the window 6, which is 
earned out in the opposite sequence from that is 
■Mustrated in Figures 4 to 6. the rail 12 follows the 
ra sing movement of the window 6 until it is brought 
into its position of maximum extension from ?he 
body of the door 2, illustrated in Figure 4 

In particular, the structure described, in which the pn 

V l m ab,e 10 Slide * ttSJE 

which .tself slides relative to the fixed guide 13 
perm,ts the overall vertical bulk of the device for 
guiding the window (the rail 12 and fixed guide B) to 
be reduced enabling the door to be made with a ve" 2S 
favourable ratio between the glass or open surface * 
and the surface of the body 2 

The sectional view of Figure 7 relates, by way of 
examp e to the variant of Ffcjures 3 to 6 The 
principle illustrated therein, however, applies 'in an 30 
identical manner to the embodiment of Figure2 

fctrated ,n cross-section relative to the door I and 
may have a generally curved shape 
Therefore, the corresponding guide device (the vt 

th VS T 6 f d , e 13 or the profiled ?s 

cuJrt rZ ° f R9Ure 2) 01051 «*» have a 

curved shape of similar curvature 

a nH h rf. ! deS r' P J ti0n ° f the curvat ures of the window 6 
the fact that both the window 6 and its guide device 
the same side of the door I 

In the example illustrated here, reference is made 
L the H ore f ,ca ' sltu ation in which the window 6 and 45 
he guide device (more specifically the rail 12) have 
respective curved profi.es of circular development 
with a single centre of curvature, indicated 0 

J™^ " 9 With 3 pure| y sc "ematic represen- 
tation since, in general, the curved profiles are not » 

2* and d ° ^t have a common cenfre o! 

pJki! Cons i deration of a representation, however 

exnS i n O H n ° ther , Sa,ientaSpect0f the Motion to be 
e^>la,ned. namely, that in which, it being allowed that 55 
he window 6 has a generaily curved profile with a * 
radius of curvature equal to R,. the profile of 
curvature of the guide device (rail 12) is setected so 
as to have an overall radius of curvature R 2 less th£ 

In other words, the guide device 12 projects * 
'nwardly of the door.relative to the window^ E 
towards he interior of the passenger compare* 

top inCreaS6S 9radual| y tne 



As a result of this conformation of the guide 
device, during the raising and particularly during the 
final part of this raising movement, the window 6 is 
forced inwardly of the passenger compartment, as 
shown schematically by the arrow in the upper part 
of Figure 7. ™ p 

This forced movement into the passenger com- 
partment is intended to facilitate complete adhesion 
of the upper edge II of the window to the weather 

K£?£ ! sc |? ema t ica "y ^ broken outline and 
indicated Q, bounding the upper edge of the door 
aperture provided in the vehicle body. 



Claims 

I. Vehicle door comprising a body (2) havino 
two approximately vertical end sides (34) and 
an approximately horizontal upper side (5) and 
a window (6) having a respectjVQ upper 

slidab e through the upper side (5) of the body 
(2) of the door between a lowered position and 
a raised position, in which the part of the door 
projecting above the upper side (5) is con- 
stituted essentially by the window (6) alone 
characterised in that: 

- a device (8;I2,I3) is provided for guiding the 
movement of the window (6). including a rail 
(8,12) which can extend from the upper edge (5) 

°' 1,16 d °° r (2 > in a direc tion 
substantially parallel to the two end sides (3 4) 

and m a position intermediate the two end sides 
(3,4) themselves, and 

- the sliding window (6) is constituted by a 
single unit having at least one runner (9 16) 
cooperating with the rail (8;I2,I3). 

2. Door according to Claim I. characterised in 
tnat the at least one runner (9) is mounted at a 
certain distance from the respective upper 
edge (II) of the window (6). 

3. Door according to Claim I or Claim 2 
characterised in that the window (6) has a 
general curvature of predetermined radius (R,) 
in the direction of movement between the 
towered position and the raised position, and in 
that the rail (8;12. 13) also has a generally similar 
curvature of a radius (R 2 ) less than the 
predetermined radius (R,), whereby, at least 
adjacent the raised position, the window (6) is 
urged towards the centres of curvature (Ft,- 

4. Door according to any one of Claims I to 3 
characterised in that the at least one runner* 
[9J6 is coupled to the rail (I2.I3) so as to be 
shdable in the direction of the rail (I2.I3) itself 

5. Door according to any one of Claims I to 4 
characterised in that the rail (8) is mounted in a 
fixed position relative to the body (2) of the 
door. 

6. Door according to any one of Claims I to 4 
characterised in that the guide device includes 
a fixed part (13) mounted in the body (2) of the 
door and slidingly coupled to the rail (12) 
whereby the rail (12) can slide relative to he 
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fixed part (13) to follow the window (6) in its 
movement between the lowered position and 
the raised position. 

7. Device according to Claim 4 and Claim 6, 
characterised in that the rail (12) has upper and 5 
lower end walls (I4.I5) separated by predeter- 
mined distance, and in that the window (6) has a 
further runner (16) coupled to the rail (12) so as 

to be slidable in the direction of the rail (12) 
itself, the at least one runner (9) and the further 10 
runner (16) being fixed to the window (6) at a 
distance less than the predetermined distance 
whereby the at least one runner (9) and the 
further runner (16) can slide relative to the rail 
(12) until they reach respective positions in 15 
which they bear against the upper end wall (14) 
and the lower end wall (15) of the rail (12). 

8. Door according to Claim 7, characterised in 
that the fixed part (13) and the rail (12) are of 
about the same length. 20 

9. Door according to Claim 7 or Claim 8, 
characterisedin that the further runner (16) 
ismounted so as to be a lower support for the 
window (6). 
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